Proficient and accurate bypass of persistent DNA lesions by DinB DNA polymerases.
Despite nearly universal conservation through evolution, the precise function of the DinB/pol kappa branch of the Y-family of DNA polymerases has remained unclear. Recent results suggest that DinB orthologs from all domains of life proficiently bypass replication blocking lesions that may be recalcitrant to DNA repair mechanisms. Like other translesion DNA polymerases, the error frequency of DinB and its orthologs is higher than the DNA polymerases that replicate the majority of the genome. However, recent results suggest that some Y-family polymerases, including DinB and pol kappa, bypass certain types of DNA damage with greater proficiency than an undamaged template. Moreover, they do so relatively accurately. The ability to employ this mechanism to manage DNA damage may be especially important for types of DNA modification that elude repair mechanisms. For these lesions, translesion synthesis may represent a more important line of defense than for other types of DNA damage that are more easily dealt with by other more accurate mechanisms.